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PHARKACEUTICAL COMPOSITIONS COMPRISING CYCLOSPORINS 



The present invention relates to novel galenic formulations comprising 
a cyclosporin as active ingredient. 

The cyclosporins comprise a class of structurally distinctive, cyclic, 
poly-N-methylated endecapep tides , commonly possessing pharmacological, 
in particular immunosuppressive, anti-inflammatory and/or 
anti-parasitic activity. The first of the cyclosporins to be isolated 
was the naturally occurring fungal metabolite Ciclosporin or 
Cyclosporine, also knovn as cyclosporin A and commercially available 
under the Registered Trade Mark SANDIMMUNE or SANDIMMUNE^. Ciclosporin 
is the cyclosporin of formula A. 



pMeBmt-ocAbu-Sar-MeLeu-Val-MeLeu-Ala-(D)Ala-MeLeu-MeLeu-MeVal-, 

1 2 3 4 5 6 7 8 9 10 11 (A) 



wherein -MeBmt- represents the N-me thyl-( 4R)-4-bu t-2E-en-l-y 1-A- 
me thyl-(L) threonyl residue of formula B 
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CH2 



"°v^ (R) CH 



CH, 

' (B) 



-N-CH-CO- 
[ CS) 
CH3 



the parent „£ Ciclo3L,or)„ h 

a.te„u„„. .He p.,„„, ^ZZ^T " ""'"'^ '"^ 

application to recipients o£ orT ""'""i" - elation to 

"»M„e, Heart-1„„„ :iver, p „""^^'^""' ' l""- 

corneal transplant, and. i pa i tiar "n"" ^^^n a„^ 

In this field Ciclosporin has acLe . '"-Plants. 
. reputation. ^ remarkable success and 

«t the sa»e time, applicability of Cl.l„ • 

■ii^eases and to inflammatory condit^r " autoimmune 

--•tions vith an aetiology "cl d LT' ^""ammatory 
"■Hritis <for example rheultoid a .rai^"'"""""' - 
Progrediente and arthritis deformans, an rl""-'"' 
intensive and reports and results in V "'^ 



- 3 - 



10 



15 



hemolytic anaemia, aplastic anaemia, pure red cell anaemia and 
Idiopathic thrombocytopaenia), systemic lupus erythematosus 
polychondritis, sclerodoma. Wegener granulamatosis, derma tomyos i . is 
c CO.., ,,^,,,^,3^ ^^^^^^^^^^ ^^^^^^^ ^^^^^^^^ Steven-.ohnlon 

yndrome. .d.opathic sprue, autoimmune inflammatory bowel disease 
(-eluding e.g. Ulcerative colitis and Crohn's disease) endocrine 
opthalmopathy. Graves disease, sarcoidosis, multiple sclerosis 
primary billiary cirrhosis. Juvenile diabetes (diabetes mellit:s type 
I), uveitis (anterior and posterior) ker^rn. • • • 
vernal kpr.ro • ■ ^"^o^^^ J^eratoconjunctivitis sicca and 

e nal keratoconjunctivitis, interstitial lung fibrosis, psoriatic 
-hritis and glomerulonephritis (with and without neph:o ic s ro.e 
e.g. .ncludmg idiopathic nephrotic syndrome or minimal change 
nephropathy). cnange 



20 like. 



Further areas of investigation have been potential applicability as an 

:p;;::-:~; ^^^^ 

schistosomiasis and, yet more recently use 

or abr„,ati„, anti-neoplastU a. „ I.s L " "^"^'"^ 
likp ^ resistance in tumours and the 
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any occurring cyclosporins have been isolated and identified and 
».ny further „o„.„atural cyclosporins have heen prepared h t or 
s -synthetic .eans or hy the application of modified cul „ e , . 
ques The class comprised by the cyclosporins is thus nov substantial 
and includes, for example, th. n.turallv „ ■ substantial 

through Z u.£. Traber et al 1 li" ^h ' 'y^^'^^ori^s A 

(19771- k , ^' 1247-1255 

I r i:;: • Biotechnoi„,y 

— » ^i4u uya^); and von VartburB- er ai . 

<-ee„. as .en as various no^l^^s^ord"""' 
and ar.ifioial or synthetic cyclosporins Includ H "7"" 
dihydro-cyclosporins (in .hich the moiety -x-y- of tL „ 
(rormul. B above) Is saturated to give -x-y- . ch CH . 

vhich a further substlt.nt L ^Ildur^l 
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a-carbon atom of the sarcosyl residue at rh . 

present in isomeric form (e ^ in u """'^"^ 

--■ions 6- . . J _ ::L:r.r"""""°" 

^■P^c.fic positions vithin th. pepude , ""'^Po^ced at 

"tion No. uo 86/02080; Ve„.„ 1 T ' ^""""""^l f^tent Publi- 

"'-l-CUXo.po..„ (,i,o I 

cyclosporin D), r(D)ri„,.o„L, "rf" " 

'<»)Ser,.-ci<=Xo.porl„, (HelleJ^.-C "L " 

l<»)^",.-cUlospori„ a„d .0 on. ' 

(In accordance vith nov conventional , 

'^-^ defined reference e -^^o-orins, 

cyclosporin A,. This is don, by £, s' il "c^-Porln (i.e. 

"=ld„es present vhich differ fro. ^b '-i- -id 

"K0,Pro,3.. ,o indicate tha the I ' o"" 

-<°)-o- .atHer ..an -Sar- resL "Trpr."'^""" ^ 
applying the tern, .'Ciclosporin" to ch '-""""O") and then 

"^'ch are identical to those pres.n fc'^r^ '^"''"'"^ 
""""" are numbered starting vith the ^"^ividual 
-«lhydro„eB„t- in position 1." """"^ 

"^"^ °' '-"^ ^".her cyclosporins exhihi. 

V ins exhibit comparable 
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pharmaceutical utility to Ciclosporin or more specific utility, for 
example activity particularly in reversing tumor resistance to 
cytostatic therapy, and proposals for their application as therapeutic 
agents abound in the literature. 

Despite the very major contribution which Ciclosporin has made, in 
particular to the areas of organ transplant and the therapy of 
autoimmune diseases, difficulties encountered in providing more 
effective and convenient means of administration as well as the 
reported occurrence of undesirable side reactions, in particular 
nephrotoxic reaction, have been obvious serious impediments to its 
wider use or application. The cyclosporins are characteristically 
highly hydrophobic. Proposed liquid formulations, e.g. for oral 
administration of cyclosporins, have hitherto been based primarily on 
the use of ethanol and oils or similar excipients as carrier media. 
Thus the commercially available Ciclosporin drink-solution employs 
ethanol and olive oil as carrier medium in conjunction with labrafil 
as a surfactant - see e.g. US patent no. 4,388,307. Use of the 
drink-solution and similar compositions as proposed in the art is 
however accompanied by a variety of difficulties. 



First, the necessity to use oils or oil based carriers may lend the 
preparations an unpleasant taste or otherwise reduce palatabili ty , in 
particular for the purposes of long-term therapy. These effects can be 

25 masked by presentation in gelatin capsule form. However, in order to 

maintain the cyclosporin in solution, the ethanol content has to be 
kept high. Evaporation of the ethanol, e.g. from capsules or from 
other forms, e.g. when opened, results in the development of a 
cyclosporin precipitate. Where such compositions are presented in e.g. 

30 soft gelatin encapsulated form, this particular difficulty 

necessitates packaging of the encapsulated product in an air-tight 
compartment, for example an air-tight blister or aluminium-foil 
blister-package. This in turn renders the product both bulky and more 
expensive to produce. The storage characteristics of formulations as 

35 aforesaid are far from ideal. 
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> ,Ha, current!, ...nZJ. "'"'^ 

'-iUble Ciclosporin drink solZ ""'"""^ commercially 

"-^i"^«„,l ""^^^ variation .etv„„ 

^o„e-.arro„ (rela ivei; 7 '"^"^^^^ 1- Moavaila.in 

» '-ipients. reported variaL „ 

-o™ a„.tM„, .et.ee„ :„ ".rriT:""'^ 

as much ac; Qny Percent for 

as 904 or more for others AnH . ^ Patients to 

- -^"-^.Uit, .or i„..,,„,:, : 7r---. .ar.. cHa„.e 

^ frequently observed. 

"o::i;;vL::;r:::::\":::::r^ t^^' ^-^—^ "^o. or 

»,.ire. ra„,e can i„ turn va ! I""'" ^ ra„,e. 

«J-tio„ or £or the control „, a a^ "^"^ '° "an=pU„, 
" ^^'--tive immunosuppresle : """^ °" "'-'^er 

"-^ cyclosporin t.erap,. Beca^sTof ICIZ concomitantly 
'■availability level. acl,ieved 11 "-"tions in 

needed .„ achieve require lo":"'""""' ■ ^^^y 

considerably £r„™ individual to >„V . ""^ vary 

'"dividual. Por this reason ii"" = ^^"^^^ 

blood/blood-seru^ levels of p't " 

"S"lar and frequent intervals „'o„'i , ""'"'"^ cyclosporin therapy at 
1-els, „hich is generally performed b ' """'''"-d-erum 

.... .^Ployin/m::: att Ll" V"^" 

'V"''^' -t on a regular basis, Th s L -c'-nolo.y, has ,„ 

: "--nient and adds substantially T ' ""^ 
^f^erapy. ^■'■^y to the overall cost of 

Beyond all these very eviH 

ce Of undesira : """-^"^ lUs the 

available oral dosale fol'r ^^""^ — ^ 
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Several proposals to meet these various problems have been suggested 
in the art, including both solid and liquid oral dosage forms. An 
overriding difficulty which has however remained is the inherent 
insolubility of Che cyclosporins, e.g. Ciclosporin. in aqueous media 
and hence provision of a dosage from which can contain cyclosporins in 
sufficiently high concentration to permit convenient use and yet meet 
the required criteria in terms of bioavailability, e.g. enabling 
effective resorption from the stomach or gut lumen and achievement of 
consistent and appropriately high blood/blood-serum levels. 

The particular difficulties encountered in relation to oral dosaging 
with cyclosporins have inevitably led to restrictions in the use of 
cyclosporin therapy for the treatment of relatively less severe or 
endangering disease conditions. A particular area of difficulty in 
this respect has been the adoption of cyclosporin therapy in the 
treatment of autoimmune diseases and other conditions affecting the 
skin, for example for the treatment of atopic dermatitis and psoriasis 
and. as also widely proposed in the art, for hair growth stimulation 
e.g. m the treatment of alopecia due to ageing or disease. 

Thus while oral Ciclosporin therapy has shown that the drug is of 
considerable potential benefit to patients suffering e.g. from 
psoriasis, the risk of side-reaction following oral therapy has 
prevented common use. Various proposals have been made in the art for 
application of cyclosporins, e.g. Ciclosporin, in topical form and a 
number of topical delivery systems have been described. Attempts at 
topical application have however failed to provide any demonstrably 
efective therapy. A means of topical application providing effective 

ma de ivery and useful, e.g. for the treatment of psoriasis, would 
effectively ma.e cyclosporin therapy available to. what is, a major 
patient population at need. 

By the pre..„t invention tha« provided novel cyclosporin galenic 
o™uU„ „^ ^ .icr„-e.„Uicn pre-co„cen,Le an o 

^ased on <He „.e perUcuUr solven, „edia a. .ereina^er define , 
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c«lospori„ in sufficiently hi.h ""Positions containing , 

--ni...i:i:: \:::r:--" - 
'~ «"-c.. in „^ '""-"^ 

•^luixity characteristics. 

More particularly ir h u 

— "itant .„.an=e».„t of resorption! ^"-^m, vith 

- red.c.a va.i.,int. i„ r.sorp, i n.M "^"'"''"^''^ ^-^1- " veU 
^oth for i„,i„i,„,, ^^^^^ rec „ „' "''"'^'^ ^^-^^ -Mev.a 

"-en in.i„iaual.. B. appZica T """" ""^^ " - 

— "on cyclosporin dosage for Jar" . " "'^ °' ^""n^ 
-"ablility in achieved cycX„spo" j " "'""^"^ ^"""-^ -<i>'ced 

individual patL :rr'°^ -t„ee„ 

""<i>v.d„al patient groups. The i„„e„^ ^""'"-'''-Is/ 
-^osporin dosage levels re^ui d T, - 

Xt permits Closer sLda d sa o^"^ '"^'""^ 
--So.„g daily dosage requirements or ° " " "P'^-i-Uon of 

cyclosporin therapy as veil as for "'"""^ ="'J-'= "ceiving 
-0"-lent therapy. ^""^^ P="ents undergoing 

--:o:r:l^-^^ -agi„g ra.e and 

P«an,eters for patient groups ' l ' " '"'^^'"^ response 

— -y "--r:.::s\':r:h:;::::^"^"'^ 

By reduction of reoiM-,-^^ 

-cMeved "o-availaM ---ation Of 

:::"V """^ " c U ~ --tion also 

"^-.«ects. in particular nephro „^ c °* ""desirable 

""<"-S=ing cyclosporin therapy ^-^-^ 

^-^^ ""'ch -ay be free or 
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substantially free of ethanol. Such compositions avoid stability and 
reiaced processing difficulties as hereinbefore discussed, inherent to 
knoun alkanolic compositions. The invention thus provides inter al 
compositions which are better adapted, e.g. for presentati^TT^"" 
capsule, e.g. hard or soft gelatin capsule form and/or which eliminate 
or substantially reduce packaging difficulties, for example as 
hereinbefore discussed, e.g. for soft gelatin encapsulated forms. 

In relation to topical application, the present invention further 
enables the preparation of novel galenical formulations comprising a 
cyclosporin, e.g. Ciclosporin. as active ingredient and permitting 
-proved treatment for autoimmune diseases affecting the skin, in 
parti u„ .ermatological disease involving morbid proliferation 
a d/or keratinisation of the epidermis, especially of psoriasis and 
a op., dermatosis. Topically applicable compositions in accordance 
With the anvention are also of use in the treatment of alopecia e g 
for use in the promotion of hair growth. 

In a first aspect, the present invention specifically provides 
Pharmaceutical compositions comprising a cyclosporin as active 
-gredient. which compositions are in the form of an "oil-in-water 
microemulsion pre-concentrate" . 

By the term "oil-in-water microemulsion pre-concentrate" as used 

^IteTof' ""h-^ ^'^'^^ "'^''^ °" ^'^'^^on to. 

water of providing an oil-in-water microemulsion. The term 

.icroemulsion as used herein is used in its conventionally accepted 
sen a3 a non-opaque or substantially non-opaque colloidal dispersion 
o.pr.s.ng water and organic components including hydrophobic 
.poph.no organic components. Hicroemulsions are identifiable as 
possessing one or more of the following characteristics. They are 
formed spontaneously or substantially spontaneously when their 
components are brought into contact, that is without substantial 

stability. They are monophasic. They are substantially non-opa,ue 
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i-^- are transparent or opalescent vh 

"-"y technique 

Hicroe«uUi„„s comprise a dis 

P-"=les Of vhich ere of 7" /[/"t"^"^ Phase, 

°Pt-al t«„sp„.„cy. The particles ofT '"^'^ 
spherical, though other structures J """"-""l^ion „ay be 

«th U.,lUr, he«,o„al or Isotropr' ^'""'^ "^^tals 

— e„uXsio„s comprise dropu " ! 

dimension (e.,. diameter, o' lesVt, ''"^"^ = 
for further discussion of the ch, 

e.g Kosof. Progress i„ Surface anTl'^r"" °' "^"-»"l=-ns see 
^"demic Press Priher, oL - 

- (1935), and HaileTeTr ^"^ -"^"oXogy, 

(»88„. -1. Pharm. md., 50 (3,, 3 0 



From the foregoing it „iii 

"icroemulsion nr= ""derstood that the "oil i 

°" pre-concentrates" of ■ oH-m-uater 

-prising a cyclosporin as active ing'T"""" 

o'l-n-vater .icroemulsl„„, spontan ""^"^ °* '""ing an 

spontaneously on -"tact th CirX.'. -^-antially 

Pharmaceutical "on 

""POsUions comprising cyclos o":::";"" — 
---ingx, in Prese t L::::oV"""^-' 

■invention provides; 

A) A pharmaceutical composition m • 

ingredient, ^-^-^^"^ a cyclosporin as active 

1) a hydrophilic phase, 



2) a lipophilic phase, and 
-5) a surfactant, 



-Mch composition is an "oil in 
Pre-concentrate". "^ater microemulsion 
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(The term "pharmaceutical composition" as used herein and in the 
accompanying claims is to be understood as defining compositions of 
which the individual components or ingredients are themselves 
Pharmaceutically acceptable, e.g. where oral administration is 
foreseen, acceptable for oral use and, where topical administration is 
toreseen, topically acceptable.) 

The cyclosporin is carried in the lipophilic phase. Suitably both the 
hydrophilic and lipophilic phases will serve as carrier medium. 

The defined ".icroemulsion. pre-concentrates" of the invention are of a 
type providing oil-in-water (also o/w) microemulsions. As wiU be 
appreciated however, compositions in accordance with (A) may^contain 
mxnor quantities of water or otherwise exhibit fine structural 

eatures characteristic of microemulsions, e.g. of o/w or w/o 
(water-in-oil) type. The term "oil-in-water microemulsion 
pre-concentrate" as used herein is accordingly to be understood as 
embracing such possibilities. 

Microemulsions obtained on contacting the "microemulsion 
pre-concentrate" compositions of the invention with water or other 
aqueous medium exhibit thermodynamic stability, that is they will 
remaan stable at ambient temperatures, e.g. without clouding or 
regular emulsion size droplet formation or precipitation, over 
prolonged periods of time. [It will of course be understood that, to 
obtaxn a microemulsion, adequate water will be required. While the 
upper limit of dilution is not critical, a dilution of 1:1 e g 1-5 
"P.p.v. ("microemulsion pre-concentrate": H^O) or more will generally 
be appropriate.] Preferably, on contacting with water, the 
"n^acroemulsion pre-concentrate" compositions of the invention are 
capable of providing microemulsions which remain stable at ambient 

empe t..e3. e.g. as evidenced by absence of any optically obser able 
clouding or precipitation, over periods of at least 7 h 
preferably at least . hours, most preferabl a L Z: 
H^croemulsions obtainable from "microemulsion pre-IcentLtes" oTihe 
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invention, e.z. at dil..^,• 

r . ^ wj- j.ess tnan about 1 Son A 

of less than about 1,000 or 1 100 A . """'^ Preferably 

1.100 A, e.g. dovn to about 150 or 200 A. 

Especially preferred in accordance with th. n 

compositions as defined unH invention are 

comprises: ""'^^ ^^^^ hydrophilic phase 

l-l- A pharmaceutically acceptable C, ,alkvl 

or partial-ether of a low 'r'"'''^' °^ ^-trahydrof urf uryl 
Poly-oxy-alkanediol,. o. "^^^"'^^ ^^^^^^ ^ - 

^>2-propyleneglycol. 

Suitable components (1.1.) .,e, e.g di „ 

partial-, -others of „„„o- or polv "0-">Uy 

-=xy-al.a„..lol3 fro T;oT' °' 

Preferably the „on„- p„i,.„,^ , '7'; """-"y 4 carbon atom.. 

--iSh,-.Hal„ed. Especially .uTtable ' = 

'"-tion ,,e .i_ o, p„tlal.ether3 of f™::/; " '^e 

Rl - IO-(CHj),J,.OR, (J, 

X ifan " •-"'.ydrofurfuryl and 

^ IS an integer of from 1 to 6 » ■ , 
especially about 2. ' "P^^^Hy from 1 to 4. most 

Particularly preferred for use in . 

partial ethers as defined above V""'^"" ^^^^ ^^^^ -vention are 
^3 is hydrogen. ' ^^^^'"^^^ °f formula I. therein 

C.-salkyl .oieties in the above defined eth 

--i.Ht Chain, e.g. including methyl e h " °^ 
n-butyl and t-butyl groups. ' ' '''''' ""^^"P^^' ^'P-Pyl, 
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such .th.„ ar. .„ovn products and commercially availabU or ™ay be 
pro uc=d analogously to tha Known products. Especially preferr I 
products of formula I for use in relation to the present invent 
-se .no.„ and commercially available under the "ade lie 
Transcutol and Glycofurol. 

Transcutol is the compound diethyleneglycol .onoethyl ether of fo 1 

I, Wherein R. = c.H. R h ^ . einer of formula 

^1 - ^2"5 7 ^2 = H and X = 2. 

2lTl' """"" " '-"'^^-^-^-^1 alcohol polyethylene 

LT::;"" °'-"'""'-^'-^^-«-Poly<o.y.L-L::ediyl, 



formula I wherein = ^CH 

value of from 1 to ^ It h.. ' ' = H and x has an average 

h n . . ^ to It has an average molecular weight of ca 1 qn 

b.p. of from ca. SO-IOOOC (at AON/mM . a ■ ' ^ 

(at ao-c, a hydroxy valu I.^ ^^^^ °^ ^ '-"'^ " -0'° 

1-345 (sodium c line, 589», (at 4o'c) an^ 
8-18 .N s/m= (at 20 = ) Fc f , "scosity of ca. 

p-ashed hy Lrica^:::."ce r sl":^^^:r"^ 
Hiiirt'ifL? - 

ixcstotte , 3rd edition (1989), p. 577.] 

The precise properties of Glycofurol vary according r . 
-us lower .uality .rades contain si^nifLann ^"0: 
tetrahydrofurfuryl alcohol and other impurities For the 
the present invention Glycofurol 75 deli """"" °* 

-ove Physical data and for ^^Z^IL^^^I "^""^ 
above in which x 1 , traction having the fornula I 

"hlch X . 1-2 amounts to a mini.™ „f ,5*, 

Use of components defined under (1.1.) ,nd (1 2 1 . 
particular heen found to provide comp sit o ' ^ ' ! " 
-ich the hydrophilic Phase is es ecia ly „ ; : 

""ve„ie„: th:r:::r:si: 

gmg, e.g. for oral administration. 
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Compositions in accordance with (a^ 

(1.1.) and/or (1.2.) as 1 r 17 ' ^^^^-^ 
-^itionall, include one o/ll ; ^ ^^^^ ^ — 

PHase component. P.eferaBl. hovever anraddtrT" ^^^-P^^^c 
5 comprise materials in which th. . ^^^^t^onal components will 

" cyclosporin carrier „ediu„ is „„, ' °' "y'l^PhHic phase 

Po-iMe a..i.i„„,i .yaropMU p ;::r''"^ ^-Ples o. 

'l^anoxs, in para.,l.r ethanol. C..„ 

««le, hov,v„, „£ aUanols, , 

=o.po„e„, is contemplated by the pre " hyarophillc phase 

^"^inbe£,re discussed, this In, ! — ^ 

f^eferably, compositions as de . ^""^'"y l«s preferred. 
»iU not comprrse 

Tr -^^^ophu c^hrs:"'""""' '■^^-^""'^ 

50^, more preferably less than 2Sr ""Prises less than 

-isht al.a„olic components. Hos la!,?"'"^"^ 10. by 

free or substantially free o al. , ' "^Orophilic phase „iu 

20 less than 57 „ . alkanolic components f = 

5^, preferably less than 2r e , , ""Prise 

components. By "alkanol" is meant ■ " " ° '° " aUtanoUe 

especially ethanol. ' P""="l^r, C, _ .alkanols. 

In an especially preferred embodiment the s . 
25 compositions defined under (A, .iH l' "^'"^'"'^ P^"' "f 

• components as defined under „.!., or iT/V""'" "-ntially of 
Transcutol, Glycofurol and/or 1 2 „ , ' ^""cul.r 

consist or consist essIntilllToT r:/^""^- ^^-^^ 

component (1.2.). either components (1.1.) q] 



35 



suitably they 
or 



Compositions in accordance vith (Al 

especially Glycofurol, are of part cuT"'"' ' 

adapted for presentation in s "T""' '^^^ 
expositions have, In accordance vith T '"^'''"'"^O form. Such 
- surprisingly advantageous 3 aMr"""°"' ^^"^ 

==-aity tests at nor^mal ^ i !:::;-^- ^'^^"^ ^ 

^^ated temperatures. Such 
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ccpositions are thus particularly well suited to .eet difficulties 
commonly .ncounterod in transpo.. and storage of drug products 
including long tern, storage at the user end, e.g. m hospitals' 
clinics and like facilities. ' 

Suitable components for us, as lipophilic phase Include any 
Ph,„aceutically acceptable solvent vhich is „o„-„iscible vith the 
selected hydrophUlc phase, e.g. as defined under (1 1 ) o n 

:::L::::r;:":" '^r^'"'"^ - - 

iurractant function. Especiallv ^ll■i^ = K^^ 

peciaxiy suitable components for use as 
lipophilic phase components (2) are, e.g.: 

Fatty acid triglycerides . preferably medium chain fatty acid 
triglycerides. Especially suitable are neutral oils, eg 1..., 
Plant oils, in particular fractionated coconut oils such as . 
commercially available under the trade name Higl o" . Z 

loc. cit. pp. 808-809), including the products: ' 

Higlyol 810: a fractionated coconut oil comprising caprylic-capric 
acxd triglycerides and having a molecular weight ca 520 P 
composition - c. max. 2X, C« ca. 65-75.. C. . ca 25 i. ' ' 
acid no. = ca 0 1- -^^ • ^^-^5%, dj max. 2'/,; 

,ax. 1; saponification no. = ca. 340-360; iodine no. = 

Higlyol 812: a fractionated coconut oil comprising caprylic-capric 

acxd triglycerides and having a molecular weight - ca 520 P 

composition = c, max. ca. 3X, C3 ca. 50-65r r ' J ' 

acid no - ca 0 1- '° ^ "^^^ ■ 

no. - ca. 0.1; saponification no. = ca ^-^n -^a^ ■ ^. 
max. 1; 330-345; iodine no. = 

Higlyol 818: a caprylic-capr ic-linoleic acid tri.l 

molecular weight = ca 510 F ^. . ^"Sly^e'^ide having a 

--60, ca' 25.40 c "a 5 7 = 

2-5. C,3., ea. 4-6; acid no. = „,ax. 0.2; 
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saponification no. = ca SI'S ■ j- 

315-335, iodine no. = max. 10; and 

Capte. 355(1) a cap.ylie-capric acid triglyceride F . 

= caproic ca. 2%, caprylic ca 55^ ^^^^^^d^- Fatty acid content 

O-l.- saponification no = c 3 5 ' '''' = " 

ca. 325-340; iodine no. = max. 0.5. 

Also suitable are caprylic-capric a "d " 

conimercially available under the tJd '"^^^""^^^ ^"^^ as known and 

P- 834) including the p o, m ''''''' ^^^^^ ^oc. 

ng the product Myritol 813 which h.. 

1. a saponification no. - ca ^^n ^" "°- 

ca. 340-350 and an iodine no. - ca 



= max. 
0.5. 



Further suitable products of this cl.., 

15 -0.. H3c>r::;::ru:o"';:' 

1(1) . Capital City Products, Po Bo=, •ifio ^ , 

Stepan, Pvo Dept., 100 „..t fi„„te. „ T^' "^^^ «> " 

H-et CHe.i=al3, 3933 P„„tt O.i^e, ^'^^7:, ^.1°^ ' ""^ 

h:::;::"l"""-' - ""p«ne„t i^ t.e pr.„.t 

Compositions in accordance vi th ,h. ■ 
furt.„ comprise a pharmaceut caU; a ^ 
" . -^tactant component may compr" 3 T T' T"^"'"^ 
"POPMXic sor.acta„t3, or .LtJe"; ^7 
"on-.onic hydrophilic and non-ionic lipopL; . ' 
- -'".le .ydropMlic surfactant llTZ'll ^-^l" 
e.g.: surfactant components 

30 

3.1.1. Reaction products of natural u ^ 

ethylene glycol, i.e. po lyoL ' '^'''^''^ 
hydrogenated vegetable" iTX "^ f'^'^"' "^^""^ ^ 
--olated natural or Hydr";J 

-y be Obtained in Unovn manner e T ''^^'"^^^ 
or hydrogenated castor oil or frac^ °' ^ "^^""^ 

fractions thereof uith ethylene 
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oxide, e.g. in a molar ratio of from about 1:35 to about 1:60, 
with optional removal of free polyethyleneglycol components 
from the product, e.g. in accordance with the methods disclosed 
an German Auslegeschr i f ten 1,182,388 and 1,518,819. Especially 
suitable are the various tensides available under the trade 
name Cremophor. Particularly suitable are the products 
Cremophor RH 40 having a saponification no. ca. 50-60, an acid 
no. = <l, an iodine no. = <1, a water content (Fischer) = <2X 
an n^^o ^ ^^^53 _ ^^^^^ 
10 RH An V, ■ ~ Cremophor 

RH 60 havang a saponification no. = ca. 40 - 50, an acid No - 

<1, an iodine no. = <1, a water content (Fischer) - ca 
^.5-5.5^, an n,- = ca. 1.453 - 1,457 and an HLB = ca. 15 - 17- 
and cremophor EL having a molecular weight (by steam osmometryj 
= ca. 1630, a saponification no. = ca. 65-70, an acid no. = ca 
2, an xodine no. = ca. 28 - 32 and an n,35 . ,3. ^.^7, ^ 
Fxedler loc. cit. pp. 326-327). Also suitable for use in this 
category are the various tensides available under the trade 
name Nikkol, e.g. Nik.ol HCO-60. The said product Nilckol HCO-60 
as a reaction product of hydrogenated castor oil and ethylene 
oxxde exhibiting the following characteristics: Acid no. = ca 
0^3; saponification no. = ca. 47.4; Hydroxy value = ca. 42.5;' 
PH (54) = ca. 4.6; Color APHA = ca. 40; m.p. = ca. 36.0=C- 
Freezing point = ca. 32.4oc; h,0 content (^, KF) = ca. 0.03; 

• 3.1:2. Polyoxyethylene-sorbi tan-fatty acid esters e.g. .ono- and tri- 
lauryl, palmityl, stearyl and oleyl esters e.g. of the type 
known and commercially available under the trade name Tween 

(c.f. Fiedler, loc. cit. pp. 1300-l'^nA% -.•r.^i.j- 

FH- J.JUU-ijU4) including the products 

Tween 



30 
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20 [Polyoxyethylene(20)sorbitanmonolaurate] , 
£0 [Polyoxyethylene(20)sorbitanmonopalmitate], 
60 IPolyoxyethylene(20)sorbitanmonostearate],' 
80 [polyoxyethylene(2C)sorbitanmonooleate], 
65 fPolyoxyethylene(20)sorbitantristearate]', 
85 fpolyoxyethylene(20)sorbitantrioleate], 
21 tPolyoxyethylene(4)sorbitanmonolauratei, 
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61 [Polyoxyethylene(4)sorbitanmonostearatej, and 
81 [Polyoxyethylene(5)sorbitanmonooleate]. 

Especially preferred products of this class fnr 

. . '-wj.:^ cxass tor use m tho 

... ........... 



10 



15 



20 



25 



30 



3.1.3. Polyoxyethylene fatty acid esters 

stearic acid esters of the T . ' Polyoxye thylene 

esters of the type known and commercially 

P- 834) as v«ll as polyoxyethylene fattv a,1H 
commercially available under the rad " 
Fiedler, loc. cit. p 234 ^ ' 

<his Class for use in tL ' ^'^"^^"^ ""^""^ P-^uct of 

-^ui. use m tlie composi tion'^ nf i-^^ • 

P-duct Myrj 52 having a D»- ca 11 °" ''^ 

'^a- lb. 9., an acid no, = ca 0-1 ^nr^ 
. ca. 25-35; 0 1 and a saponification no. 

3.1.4. fclyoxyethylene-polyoxypropylene co-poly.„, e . f ^ 
kno„n and commercially available under the J'"' 
and E«Ulyx (c... Piedler, loc. oit.. p ,5 ' a)"." 
especially preferred product of this class s'i "the 

compositions of the invention is the product PluronL Z 

3.1.5. Polyoxyethylene-polyoxypropylene block co-polv„. 

type knovn and commercially available under h! /"' 
foloxa^er (c.f. Fiedler, loc. cit., pp 5" ! ""^ 
-itable product of this class for use i„ he ' 
'He invention is the product Poloxame laa """"^'"""^ °^ 



3.1.6, 



35 



Dioctylsuccinate, dioctylsodiumsulfosuccinate 
--n-ethylhexyl.-succinate or sodium Uuryl Sulfate, 

HH- /Ji-zjj;. Lecithins suitable fo,- 

compositions of rh. • "Stable for use in the 

tions of the invention include 

<^^ude, m particular, soya bean 
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lecithins; 

3.1.8. Propylene glycol mono- and di-fatty acid esters such as 

propylene glycol dicaprylate, propylene glycol dilaurate, 
propylene glycol hydroxys tearate , propylene glycol isostearate 
propylene glycol laurate, propylene glycol ricinoleate, 
propylene glycol stearate and so forth (c.f. Fiedler, loc. 
cit., pp. 1013 et seq.). Especially preferred is propylene 
glycol caprylic-capric acid diester as known and commercially 
available under the trade name Miglyol 840 (c.f. Fiedler loc 
cit.. p. 809). Miglyol 840 has a fatty acid content = c/max ' 
ca. ZX, Ca ca. 65-80^, c,o ca. 15-30^, c,,.max. ZX. Acid no. - 
max. 0.1, iodine no. = ca. 320-340, iodine no. = max. 1; and 

3.1.9. Bile salts, e.g. alkali metal salts, for example sodium 
taurocholate. 

Examples of suitable lipophilic surfactants for use as surfactant 
component are, e.g.: 



3.2.1. Trans-esterification products of natural vegetable oil 
triglycerides and polyalkylene polyols. Such 

trans-esterification products are known from the art and may be 
obtained e.g. in accordance vith the general procedures 
described in US Patent No. 3,288.824. They include 
transesterification products of various natural (e g 
non-hydrogenated) vegetable oils for example, maize oil. kernel 
oil, almond oil, ground nut oil. olive oil and palm oil and 
mixtures thereof with polyethylene glycols, in particular 

20o'r'pno" ^^"^^^ -^^^^ °^ 

200 to 800. Preferred are products obtained by 

trans-esterification of 2 molar parts of a natural vegetable 

oal triglyceride with one .olar part of polyethylene glycol 

e.g. having an average molecular weight of from 200 to 800) 

Various forms of trans-esterification product of the class 
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3.2.2 



defined are known and commercially available under the r h 
na.e Labrafil (see Fiedler, loc. cit 707, T - . 
as components of thp ■ • ^" ^^P^^^^^^V "^eful 

P of the compositions of the invention are th« 

products: Labrafil M 19A4 CS a rr. 

r::;i- .;:rL:::r:r:::r::.?::v^ 

a saponification no. ca. 145 17^ . ^' 
90; and Labrafil M 2130 CS a"t " = " 

Cx,- to C .1 . ^-^"3-esterification product of a 

^12 to Cis- glyceride and polyethylene glycol havin. 
point ^ ca. 35 - 40=c =n having a melting 

an acid no - 

= ca. 185 - 200 and • ^ ■ saponification no. 

^uu and an iodine no. = <3; 

Mono-, di- and mono/di-glvceriH«i 

products of caprylic or ca -terif ication 

P-ducts of this class a ^^'^-"^ 
^ainly or essentially of .^Z^::::'^ ^^""^""^ 
di-.l.cerides such as are comlerci 1 " . Jr^-/" 
trade name Imvitor (c f lo. • ^^^^^^^le under the 

---- p^oduct of^hL ' 

invention is the product Xmvito 7. chT: ^^"^ " 

esterification product of a mixture of cI 60 0 
-^d and ca. .0 p.p... wi h g^y '''''''' 

IS typically a yellovish crvst.n • ^-^-^tor 742 

acid no. = .ax 2- iod- '"''^"^ ^^^^^d at ca. 26=0; 

ca. 233 - 275 V lo " ~~ "P^^^-ation no. 

^75. X monoglycerides = ca. 40-50r- fro. 
max. 2X; m.p. = ca 24 ^ glycerol = 

""saponifiables - 0 3r m 
peroxide no. = max. 1; ~ ' 

3.2.3. Sorbitan fatty acid esters e ^ nf 

---earn. -™o„„oi.,, J •/ r t:::' 

loc. cit., pp. 1139-1140); Fiedler, 
3.2.4. Pentaerythritol fatrv ^^-^ 

^a., ^^^^^ -"»no::::;;r:r:::r:^ 
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pentaerythrite-fatty acid esters (c.f. Fiedler, loc. cit. pp 
923-924); 



3.2.5. Honoglycerides, e.g. glycerol monooleate. glycerol monopalmi ta te 
and glycerol monostearate, for example as known and commercially 
available under the trade names Hyvatex. Myvaplex and Myverol 
(c.f. Fiedler, loc. cit., pp. 836), and acetylated, e g 
mono-and d i -ace tyla t ed . monoglycer i des , for example as known and 
commercially available under the trade name Myvacet (c.f. 
Fiedler, loc. cit., pp. 835); 

3.2.6. Glycerol triacetate or (l,2,3)-triacetin (c.f. Fiedler, loc 
cit., pp. 952); and 

3.2.7. sterols and derivatives thereof, for example cholesterols and 
derivatives thereof, in particular phytosterols, e.g. products 
comprising sitosterol, campesterol or stigmasterol, and ethylene 
ox.de adducts thereof, for example soya sterols and derivatives 
thereof, such as known under the trade name Generol (c f 
Fiedler loc. cit., p.p. 554 and 555) in particular the products 
Generol 122, 122 E5, 122 ElO. and 122 E25. 

compositions as defined under (A) above include systems comprising 
either a single surfactant or mixture of surfactants, e.g. comprising 
a farst surfactant and one or more co-surfactants. Surfactant and 
co-surfactant combinations may be selected, e.g. from any of the 
surfactant types indicated under (3.1.1.) to (3.2.7.) above. 

Intra' '"^'^ ' — as defined 

under (1.1) above, .n particular Transcutol or Glycofurol, use of a 

s.ng e surfactant will generally be sufficient, though co-surfactants 
.ay be added if desired, e.g. to further improve stability 
characteristics. When 1 . 2-propylene glycol is employed as sole or 
Prxncxple hydrophilic phase component, the use of at least two 
surfactants, i.e. a surfactant and co-surfactant, will generally be 
^-^^ed. compositions as defined under (.) comprising "^ene 
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Surfactants as defined under <3 1 1 , „ , , 

(3.2.5., _ ^^^^^ ; „ • „ 

-J^fined „„der (.). Especially suita ,! «"P=='tio„. „ 

-"nations are ^..r„pMU=;i L : Jr:"''"------ 

Of s„.faccants in aelo. L^ ": r:riTr"^"°"=- 
surfactants in accordance vi th (3.2.5.). 

fa surfactant co.prises an effective i 
-■iva ingredient, as in the case e ' '"^ cyclosporin 

surfactants under (3.1.1.) (3 j ""'"'a-ts or fixtures of 

i"to compositions as defined under a " '"^^'f^ated 

— as an additional carrier or o 7 ' " -rfacant, bu, in 
■^a hydrophilic or lipophilic phase '-^^ " ^"^ 

C««POsi,ions in accordance uith (A, abov 

"^y also comprise, 

A thickening agent. 
Suitable thickening agents may be of tho . 

art, including, e.g. ph..„aceuticaUv " 
an<l inorganic thickening agents £o> '=''^"«i<= -terials 

sants, for example of the £„llovi„^ ..^.^^ 

Polyaccylate and polyacrvl^t, 

P-.-acrylic acid an o ly c.yuT "'-^^ 
resins, such as known / a"d/„eth.cryUc acid 

name Carhop^Hcr ^eXr^ ^^^"^ - 
particular the products Carbopol ',40"": o"' 

<-f. Fiedler, loc. cit., pp. V"s' 

products .udragit x, L, s, and RS I'V"""'" '"^ 
products Eudragit E, L and s, aspecially, the 

2- Celluloses and cen!l^,^.. 

«"-ose., e.g:l" alkyl 
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hydroxypropyl-celluloses , e.g. hydroxyalkyl-celluloses and 
hydroxypropylalkyl-celluloses such as 

hydroxypropyl-methyl-celluloses ; acylated celluloses, e.g. 
cellulose-acetates , cellulose-acetateph thallates , 
cellulose-acetatesuccinates and hydroxy propylmethyl-cellulose 
phthallates; and salts thereof such as sodium-carboxymerhyl- 
-celluloses. Examples of such products suitable for use in 
accordance with the present invention are those known and 
commercially available, e.g. under the trade names Klucel and 
Methocel (c.f. Fiedler, loc. cit., pp. 688 and 790), in 
particular the products Klucel LF, MF, GF and HF and Methocel K 
100, K 15M, K lOOM, E 5M, E 15, E 15M and E lOOM; 

4.3. Polyvinylpyrrolidones, including for example 

1 5 

poly-N-vinylpyrrolidones and vinylpyrrolidone co-polymers such 
as vinylpyrrolidone-vinylacetate co-polymers. Examples of such 
compounds suitable for use in accordance with the present 
invention are those known and commercially available, e.g. 
under the trade name Kollidon (or, in the USA, Povidone) (c.f. 
Fiedler, loc. cit., pp. 694-696), in particular the products 
Kollidon 30 and 90; 



20 



25 



4.4. Polyvinyl resins, e.g. including polyvinylacetates and 

alcohols, as well as other polymeric materials including gum 
traganth, gum arabicum, alginates, e.g. alginic acid, and salts 
thereof, e.g. sodium alginates; 



Inorganic thickening agents such as atapulgite, bentonite and 
silicates including hydrophilic silicon dioxide products, e.g 
alkylated (for example methylated) silica gels, in particular 
colloidal silicon dioxide products as known and commercially 
available under the trade name Aerosil [c.f. Handbook of 
Pharmaceutical Excipients, loc. cit., p.p. 253-256] in 
particular the products Aerosil 130, 200, 300, 380, 0, OX 50, 
TT 600, MOX 80, MOX 170, LK 84 and the methylated Aerosil R ' 
972. 
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In the case of compositions in accordance with (A) vh^.H 
^o. oral administration, sucH thickening a.e s ! y ^/^-^^d 
to P.o.ide a sustained release effect. Hovev hL 
administration is intended, the use of tMrV 

Will generally not be reou red T '^''^^"^"^ ^^^^^ - aforesaid 

, y OB required and is generally less nrof 

t>..c..„.„, .,,„,3 is, on ,he oth.. hand, indiJt f /: T " 
application is foreseen. bleated, e.g. where topical 

Compositions in accordance with ( 

ascorbyl palpitate, butvl hvH ="tl-oxidants [e.g. 

a..n. and .o L^.XIZ an IT" ^" ' "^"-'"^ 

- -ch, tha present inven lo„ J »d.l„lst«ti.n 
compositions .cptisi^ra ;:L\ """^ P""- eutlcal 
themselves oil-in vaL " 

^<^.inist.ati„„ is p ; "I'lrr-^""'- ^'■^ "-"^ 

other a,„eo>,s „ediu™ „ay he employed a li"" " " 
Si^narl., vhere topical appliLtL » ^"Z^^"""- 

"".prising a hydrocoUoid thickening agent e r'a :""" 
<«-2.) or (4...) above will suitably alsTlo " '" 

providing an a,„eous »ieroe„ulslon L g IZT 
such compositions are also new. Accordin , " 

present invention provides, ^ ^« ^"ther aspect 
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Compositions as defined under (B) may comprise any of components (1) 
to (3) as hereinbefore described in relation to compositions as 
defined under (A) and water. Compositions (B) are o/w microemulsions. 
Preferably they will exhibit stability characteristics as hereinbefore 
described in relation to microemulsions obtainable from compositions 
defined under (A) . 



Compositions in accordance with the present invention may be employed 
for administration in any appropriate manner, e.g. orally, e.g. in 
unit dosage form, for example in hard or soft gelatin encapsulated 
form, parenterally or topically e.g. for application to the skin, for 
example in the form of a cream, paste, lotion, gel, ointment, 
poultice, cataplasm, plaster, dermal patch or the like, or for 
ophthalmic application, for example in. the form of an eye-drop, 
-lotion or -gel formulation. Readily flowable forms, for example 
microemulsions, may also be employed, e.g. for intralesional injection 
for the treatment of psoriasis, or may be administered rectally, e.g 
as an enema for the treatment of inflammatory bowel disease or Crohn 
disease. Compositions in accordance with the invention are however 
primarily intended for oral or topical application, in particular 
application to the skin. 



s 



35 



The relative proportion of ingredients in the compositions of the 
invention will, of course, vary considerably depending on the 
particular type of composition concerned, e.g. whether it is a 
"oil-in-water microemulsion pre-concentrate" , or oil-in-water 
microemulsion. The relative proportions will also vary, depending on 
the particular function of ingredients in the composition, for 
example, in the case of a surfactant component of an "oil-in-water 
microemulsion pre-concentrate", on whether this is employed as a 
surfactant only or both a surfactant and a co-solvent. The relative 
proportions will also vary depending on the particular ingredients 
employed and the desired physical characteristics of the product 
composition, e.g. in the case of a composition for topical use 
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::."-;:r:;:;^"jLr:;;::::;:T:::';- 
. F~:.;::;::-::::;;:s-:::r;;:;::;:;:;:-;:.^ 

»ry, e.g. depending on the intended route of • 
to vhat e«e„t othet- components, in partlcu L 
(«) a. hereinbefore described, are present n ! ":7="" <^> " 
cyclosporin viu be present in """""^ '"^ 

0.05 especially 0 1 Z IZ J " ""^^ 
,5 composition. ' ""^"^ '"^"^ °" ""^ «Uht of the 

Components (1) „iu suitably be present i„ rh 

weight of the composition. In the case of 1 °" 
20 with the invention con.nr. • compositions in accordance 

invention comprising a component (1 t >i 
Transcutol), (l.i.) will generally L Glycofurol or 

to 90Z by weight mo,- ^ "''^ ^^^^^ - amount of from 1 

oy weight, more commonly from 5 or 10 to 7ny k, • u 
the total weight of rh« . • ■ veight based on 

.ccordance „ h (I , ri:"'""' '"^ °* -positions in 

.5 vill generally b r e e in „ "^'''T ' "■^•>- 

■ based on the otal „e g ' " 

weignt of the composition. In the cac;<. „f 
compositions in accordance with th^ • 

" <3>. these .11 er^rjnt:-;:!::-^-- ^ 

0.5 to 902 by veight based nn ^^ / P^^^sent m an amount of from 

J- weignc Dased on the total weight of tu^ 

.0 especially preferred aspect the present L^rt^rr::::::'::"- 

C) Compositions as defined under (A) above for oral .H • • 

= a form suitable or convenient for IraTid:::::::::::" ' 

For compositions as defined under (A) to rn, ■ 

--nistratior. and. in Particular. r r V" 

J-or oral dosage forms (C): 
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a) The cyclosporin will generally be present in an amount of from 

1 or 2 to 2,0%, suitably from A to 25% by weight based on the total 
weight of the composition. More suitably the cyclosporin will be 
present in an amount of from 5 to 25, especially to 20%, e.g. from 
5 to 15% by weight based on the total weight of the composition; 



b) 



Component (1.1) when present will generally be present in an 
amount of from 15 to 85, suitably from 20 to 80, more suitably 
from 25 to 70, e.g. from 30 to 50 or 60% by weight based on the 
total weight of the composition; 



c) Cyclosporin and component (1.1.) when present will generally be 
present in a ratio of 1:0.75 to 20, suitably 1:1 to 15, more 
suitably 1:1 to 5, e.g. 1:1 or 1:1.5 to 4 p. p. v. [Cyclosporin: 

15 (1.1.)]; 

d) Component (1.2.) when present will generally be present in an 
amount of from 3 to 45, suitably 5 to 30% by weight based on the 
total weight of the composition; 

e) Cyclosporin and component (1.2.) when present will generally be 
present in a ratio of 1:0.1 to 20, suitably 1:0.2 to 10 p.p.w.. 
More suitably they will be present in a ratio of 1:0.3 to 6, e.g. 
1:0.5 to 3 p.p.w. (Cyclosporin: (l.l)j. 



25 

f) 



30 

g) 

35 



Component (2) when present will generally be present in an amount 
up to 45%, suitably up to 40% by weight based on the total weight 
of the composition. More suitably component (2) will be present in 
an amount of from 2 to 45, yet more suitably from 3 to 35, most 
suitably from 5 or 10 to 30% by weight based on the total weight 
of the composition. 

Components (2) and (1.1) when present will generally be present in 
a ratio of 1:0.5 to 40, suitably 1:0.5 to 20. more suitably 1:0.75 
to 10, e.g. 1:0.75 to 4 p. p. v. [(2):(1)]. 
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h) Components (2) .nd (1.2) vhen present viU snir.U^ u 

a ratio of 1:0 075 to 7? ■ \. suitably be present in 

J..U.U/:) to 22, suitably 1:0 1 to IS ™ 

-..P...,,.. .0.3 .3..j;:,^'~--^ 

suitabl> components (3) will k„ 
an amount of fro. 20 or 25 to 80 or 907 bv . 

weight Of the composition e / Tr^^ °" 

component (1 1) is / / ^° -^^n a 

^x.x; IS employed or from- 40 to 7Sy „k 
(1-2) is employed. ^ component 

J) Cyclosporin and component (3) fin i ^■ 

(3-1.) and (3 2 ), Ln ^^^^^^^ng both components of type 

^J.^.)] when present will general]v h 
"<lo Of 1:0.5 ,c 20, „o.e suUably . " 

<h.y via p.-„„, i„ , ^.^ P^"-"-- Appropriately 

p.p.". vhen a component (1 n i. ' P-P-"-. e.S- 1:1 to 5 

F "ont u.l) IS present or I.3 o - 
component (1.2) is present. [Cyclosporin: (3), ^ 

For compositions as defined under (A) and (B) f " n • 
-icroemulsion pre-concentrates" an oil ter 
■■-elative proportions of ingredient. "^""""^^^ ".icroemulsions ] the 

p-^- the lipophilic hi r :37::e"" 

concentration of cyclosporin P Je t h y^tlT:; 
relative proportion to each other. ° "^'^ 

compositions according to (A) may thus be defined 

cyclosporin together with u . ^^f^ned as comprising a 

<a.i, or a.o. • J 'a . L°: : : - 

(3.1) or (3.2) above), the rel.,- " "'""ed under 

»'K2):(3, aein, st, tHat on '"'""'""^ °' cyclosporin: 

hereinbefore indfcated in ' " 

Uyclospori„,(l,.(„,(3,, ^^^^'^^ proportion, of 1:1 p.p.„. 

(3),.„,o, or „ore, an oil-in-„a,er .ioroe»oUion 
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is obtainable. 
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Similarly compositions according to (B) may be defined as comprising a 
cyclosporin together with components (1), (2) and (3) as aforesaid and 
water in relative proportions, e.g. as hereinbefore indicated, 
required to provide an oil-in-vater microemulsicn. 

Compositions in accordance with (A) and (B) preferably comprise from 
2 to 30, more preferably from 5 to 20, most preferably from 10 to 15% 
_ by weight of cyclosporin based on the total weight of cyclosporin plus 

i components (.1) + (2) + (3). 

\ 

i 

I When (1) of compositions (A) or (B) is as defined under (1.1) above, 

e.g. comprises Transcutol or Glycofurol, components (1.1), (2) and (3) 
will preferably be present in amounts of from 15 to 85%, more 
preferably from 25 to 65% of (1.1), from 2 to 40, more preferably 
from 3 to 35 most preferably from 3 to 30% of (2) and from 15 to 85, 
more preferably from 25 to 55 or 60% of (3), all %ages being by weight 
based on the total of (1.1) + (2) + (3). Use of Glycofurol is of 
particular interest. 



15 



20 



25 



30 
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When (1) of compositions (A) or (B) is 1 , 2-propylene glycol [(1.2) 
above], components (1.2.), (2) and (3) will suitably be present in 
amounts of from 3 to 35%, more preferably from 3 to 25% of (1.2), from 
2 to 35%, more preferably from 3 to 30% of (2) and from 45 to 90%, 
more preferably from 50 to 90%, e.g. from 55 to 80% of (3), all %ages 
being by weight based on the total of (1.2) . (2) . (3). As previously 
indicated, when (1) is 1, 2-propylene glycol component (3) will 
generally comprise both a surfactant and a co-surfactant. When a 
co-surfactant is employed, surfactant and co-surfactant will suitably 
be present in a ratio of up to 50:1, preferably up to 20:1, more 
preferably up to 15:1, e.g. from 2 to 15:1 p. p. v. (surfactant: 
co-surfactant) . 



Fig. I attached, represents a three-way plot for relat; 
concentrations of components (1.1) (e.g. Glycofurol), (2) (e.g. 



:ive 
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Miglyol 812), and (3) (e.g.' Cremophore RMQ) in 

-^.h:. Relative concen..acion of co.ponen ; ^ ^^^"^ 

along the left hand margin of rh. i increases from 0^ 

"drgan ot the plot to 100?' i 
""er,. as indicated by the arrov n.!". Cnn " ''"'^ 

(2) increases from 

----- <i.i 1 ;:r;7:„;"= - 

th, mid-point of ,h, b,= e-u„e of ,ha l l^slsnated 
<" component (3) increases from or at th 'h ""■^^"'"tion 

- .p... as indicate. 21 : r""? " ^ 
"present increments of lox, from or at » . 

apex opposite. ' "argin to lOOZ at the 

For compositions as defined under (A) and . 

»£ components (1.1). (2, and (3) „U1 " , ^ P-Portion 
defined by the line a of Fi^ r M ' " """" '"^ * 

»f components <l.l,, J^Jj ^^'^"^ '"e relative proportion 

•"^ Hne b Of Pi,. I, microemul io^s ba ed" : ' ^^"^^ 

found to ,ave greatest stabili.,, I , .'""^ ^=io. 

Of less than 1,000 A. Composit ons in ! = 
■nvention comprising the components 11 T2T TT. '"^ 
P^roportlon as defined above with refL 

represent especially preferred embodimen". ' ^""^"^^^ 

■ "S- II attached, represents a three-vay plot f„ , 
concentrations of components (1.2, a7 f . 
compositions according to (A, and ■ 

"closporin) by vei^h^. In ^hi asT:;;""^ =^=1--'^" (o.,. 

3"rfacta„t/co-sur£actant mixture e . """"^ " appropriate 
-mple comprising u p.p.„. .^^^l' ^ °^ U.-l p.p.„., 

Glycertnmonooleate. Relative amounts of 

a- indicated, as (or Fig i " °' ""Ponen.s (1.2,, 
respectively. ' "^•2". "2" and "3" 

For compositions as def,„.rf 

defined under (a) and (B, the rel=,- 

W the relative proportions 
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of components (1.2), (2) and (3) will suitably lie within the area X 
defined by the line x of Fig. II. More suitably the relative 
proportion of components (1.2), (2) and (3) will lie within the area Y 
defined by line y of Fig. II. Most suitably the relative proportion of 
components (1.2), (2) and (3) will lie within the area Z of Fig. I 
defined by line z, microemulsions based on proportions within the 
areas Y and Z having an average particle size of the order of 1,100 A 
and <200 A respectively and a stability, e.g. of >24 hrs.. 

Compositions in accordance with. (C) above may additionally include a 
thickening agent, though, as previously indicated, this will generally 
be less preferred. Suitable thickening agents include any of those 
hereinbefore described under (4) above. The amount of thickening agent 
present may vary e.g. depending on the required consistency of the end 
product, e.g. whether it is to be in a thickened flowable form, for 
example for filling into a capsule or the like, or sufficiently 
resilient to be mouldable or formable, e.g. for use in the manufacture 
of tablets or the like. The amount will of course also depend on the 
nature of the thickening agent chosen. In general components (4), when 
present will be present in an amount of up to 23% by weight based on 
the total weight of the composition, more suitably in an amount of up 
to 15 or 20% by weight, e.g. in an amount of from 0.5 or 5 up to 15 or 
20% by weight based on the total weight of the composition. 

Compositions in accordance with (C) may also include further additives 
or ingredients, e.g. as hereinbefore described with reference to 
compositions (A). In particular they may comprise antioxidants, e.g. 
in an amount of up to 0.5 or 1% by weight based on the total weight of 
the composition, and sweetening or flavouring agents, e.g. in an 
amount of up to 2.5 or 5% by weight based on the total weight of the 
composition. 

Compositions (C) have been found to exhibit especially advantageous 
properties when administered orally, e.g. in terms of both the 
consistancy and high level of bioavailability achieved. In particular 
and .n contrast with other galenic systems, e.g. as known from the 
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..t U been £o„„a <hac such compositions a.e co.patibl. vlrh 

-"C; xnat is, they are fully .Up..siH. i„ , L 
""prising such n.tu.al t.nsides a„d a.e thus 'IT T 
"icroe.ulslon systems in situ „hich are s M P'^°>'"ing 

p"-pu--n o. o.h„-^,, r 

function of such systems c„ oral admini ^ 

— the relative pres „ e 1"'^^"=/"^'^"^=- 

-cordi„,l, represent a„ especially preferred I d 

invention. eierred embodiment o£ the 

Compositions in accordance vith (C) above .ill , 
compounded in unit dosa.e form, y i 

administerabla capsule shells e / , 

. .ahiettin. «: ".r^ut;:.!:::/-:"- — 

(C) are in unit dosage form ^ ■ P'^^""" ^here compositions 

--een 3 or .0 an. Lo ^ ^ " 

and 150.,. ,3, 50 or 100. ^. i: ^'^''^ ^ - 

accordance with the Invention, su ta L 'a. "" "^'^'^ ^" 
3x up to 5x daily (e . deoen. • ^dm.nas tration Ix, 2x or 

^^Pent^ing on the particular 
therapy, the phase of therapy etc ) .^1 °' 
e.g. 50n,g o,r lOOmg cyclosporin n ' ^PP^^P^iately comprise 

K ^-yciosporin per unit dosage, 

compositions in accordance with (B) above for oral admin" r ■ 

prepared, by addition of compositions as descr bed r"°" 
(A) or (C) above to water or .nv described m relation to 

■1 . vater or any other aqueous sv^t-on, 

-lative proportions (composi tion: H,o, as hereinbe " 
-ample a sweetened or flavoured pr p ra ion ^ . " -<'"-^<'. for 
compositions may thus comprise any sTs " ^ ''T"'' 

described i„ relation to compositions <! o '^""^^ °' 

"ater to form a mlcroemulsion. ^' ' ="«iolent 

Compositions as defined under (D) above ar, • 

for oral administration, though use in f — "-^r, intended 

topical, including dermal and ^ , ^'S' 

' and topical ophthalmic, parenteral 



or rectal 
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administration, as veil as for in t rales ional injection, is also 
emb raced ^ 
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Compositions as defined under (A) and (B) are also of particular 
interest for topical administration. Accordingly in a yet further 
aspect the present invention provides: 

D) Compositions as defined under (A) or (B) above for topical, 
especially for dermal application, i.e. in a form suitable or 
convenient for topical application. 

Where topical administration is contemplated, the cyclosporin vill 
suitably be present in an amount of from 0.05, more preferably from 
0.1, to 152: by weight based on the total weight of the composition. 
More preferably the cyclosporin will be present in an amount of from 
0.1 to lOX by weight. 

In the case of compositions (D), the relative proportion of components 
(1), (2) and (3) will be as hereinbefore described for such 
compositions, e.g. with reference to Figs. I and II. 

Compositions (D) will suitably comprise one or more carriers or 
diluents and/or other ingredients providing a carrier system, e.g. 
thickening agents, emulsifying agents, preserving agents, moisturising 
agents, colourants and so forth. 

Compositions (D) may be in any form suitable for topical application, 
e.g. application to the skin surface, for example flowable, e.g. 
liquid or semi-liquid form, in the form of a powder or in the form of 
a topically applicable spray. Examples of suitable flowable forms 
include e.g. gels, including oil-in-water and water-in-oil emulsions 
or microemulsions, creams, pastes amd ointments and the like as well 
as lotions, and tinctures, etc.. Such compositions also include, e.g. 
cataplasms and poultices as well as transdermal patch systems. 

Selection of excipients for the preparation of such formulations will, 
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of c„„.s. be determined by the type o£ foliation d..i„d „ „,u „ 
pa„.c„Ur condition to be treated, the status of the conditio 

"7"; suitably be treated vith hydrophobic, , e , 

t-ba.ed compositions, for example compositions i„ accordance v t 

carrier ,edi„„. I„ contrast, compositions f„. ,„ , 

disease conditions involving acute phase inflL ! of 

pnase intlamma t ory processes vi n 

oil-m-water emulsion or gel Altho„<rh ... 

e.g. lover alkanols f composxtzons (D) .ay comprise, 

S lover alkanols, for example ethanal, for examole 
-luen. eomponen., .se of .Hese vill prefera.l " . ^ :T Z 

errec, compositions (0) are thus free or substantially alL:ol 
ree e.,. contain less than 5., more preferably less thL ! 
from 0 to 1% by weight alkannl .V ' 

:^ght alkanolac components, in particular of ethanol. 

Especially preferred compositions (m pro • • 

20 with (A) o^•rR^ ■ ■ compositions in accordance 

th (A) or (B) additionally comprising: (5) a (further) 
Pharmaceutically acceptable diluent or carrier which i 
vith component (1 1 Won, • • ""^^r which is non-miscible 

the form Of a w e ' Le or "^"^ ^"^^^^^^^ ^^^^ 

water-tree or substantially vat^r ft-o-. « t • 

comprise less than 10.. preferably less LI 5T 
25 than IX water , ■ ' ""^ Preferably less 

component ZTZT 

^ X.; m and emulsions comprising (5^ in r^ i ^ 

Preferably they „ill comprise an emulsion o, (1.1., L ;> '- 
Suitable components (5) include, for example: 

5-1. solid hydrocarbons, for example petroleum Jellies e . „hir 
petrolatum or Vaseline-, ceresin and solid paraf in 

3^ as. for example, spermaceti, carnauba and bees vax; 
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5.2. Liquid hydrocarbons, e.g. liquid paraffins and fatty acid esters 
such as isopropylmyristate and cetyl palmitate; 



5.3. 



Non-volatile silicones including silicone oils and pastes, and 
silicone-polyalkyleneoxide co-polylymers [c.f. Fiedler, 
loc.cit., pp. 1109 and 1110] for example such as known and 
commercially available under the trade name Firoethicon. 



Components (5) will suitably be present in compositions (D) in an 
amount of up to 80^, e.g. from 5 to 70X, preferably from 25 to 60Z by 
weight based on the total weight of the composition. 

By use of individual ingredients (5) or mixtures thereof, emulsions 
may be obtained in liquid or semi-solid form depending on, e.g., 
desired requirements for topical application. 

Compositions (D) will suitably also comprise a surfactant. Suitable 
surfactants include, in particular, lipophilic surfactants, including 
any of those listed under (3.2.1.) to (3.2.7.) above, especially 
surfactants having an HLB of ca. 5-7. Examples of surfactants of 
particular utility in relation to compositions (D) include for 
example, surfactants as described under (3.1.2.). and (3.2.3.) above 
as well as glycerol monstearate, propyleneglycol monostearate, 
diethyleneglycol monostearate and glycerol ricinoleate. 

Surfactants as aforesaid will suitably be present in compositions (D) 
m an amount of up to 60%, e.g. from 2 to 503:. preferably from 10 to 
^OZ by weight based on the total weight of the composition. 

Compositions (D) may further comprise one or more consistency 
promoting agents, for example microcrystalline waxes, vegetable oils 
such as olive oils, corn oils and kernel oils, and vegetable oil 
derivatives including hydrogenated vegetable oils and vegetable oil 
partial-glycerides, e.g. in an amount of from 0.1 to 10^. preferably 
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Compositions (D) vill also suitably comprise: 

- an anti-oxidant, e.g. any of the antioxidants hereinbefore 
described in relation to compositions (A), for example in an 
amount of from 0.01 to 0.5^ by weight based on the total weight of 

the composition; 

- an anti-bacterial agent, e.g. benzyl alcohol, methyl- or 
propyl-paraben, benzalkonium chloride, benzoic acid, sorbic acid 
or chlorobutanol. for example in an amount of from 0.05 to 27 by 
weight based on the total weight of the composition; 

- a stabilizor such as microcrystalline starch, sodium EDTA or 
magnesium sulfate, e.g. in an amount of from 0.1 to lO;. by weight 
based on the total weight of the composition; and/or 

- a skin penetration enhancer, for example a C,,_,, .ono- or 
polyunsaturated fatty acid or alcohol (e.g. vaccenic 
cis-vaccenic, linoleic, linolenic, elaidic oleic, pet^oselinic, 
erucic or nervonic acid or any of their corresponding alcohols, 
especially oleic acid or oleyl alcohol), or 

l-dodecylazacycloheptan-2-one also known as Azone (c.f. Fiedler 
loc. cit., p. 190), e.g. in an amount of from 1 to 20, suitably' 
from 3 to 15% by weight based on the total weight of the 

composition. 



In addition to the foregoing the present invention also provides 
process for the production of a pharmaceutical composition as 



a 



30 o ; T ■ " -<i« anyone „£ 

to (D, ,b„ve, vhich process comprises bringing the individual 
components thereof into intimate ad.i.ture and, when required 
_di„g the Obtained composition in „ni. dosage for., for example 
IZZ: """""" " ""^ ^=l-in, 

35 
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In a more particular embodiment the invention provides a process for 
the preparation of a composition as defined under (A) or (B) above, 
which process comprises bringing a cyclosporin, e.g. Ciclosporin, into 
intimate admixture with a component (1.1) or (1.2) as hereinbefore 

5 defined and with a component (2) and a component (3) as hereinbefore 

defined, the relative proportions of component (1.1) or (1.2), (2) and 
(3) bRing chosen such that a composition as defined under (A) is 
obtained and further, when required, contacting said obtained 
composition (A) with water, so as to obtain a composition as defined 

10 under (B) and when required, compounding an obtained composition (A) 

in unit dosage form, e.g. soft or hard gelatin capsule form. 

In a specific embodiment the present invention provides a process for 
producing a composition as defined under (A) above, which process 

15 comprises intimately admixing a cyclosporin, e.g Ciclosporin, with a 

component (1.1) or (1.2) as hereinbefore defined, and a component (2) 
and a component (3) as hereinbefore defined, the relative proportion 
of the components (1.1) or (1.2), (2) and (3) being selected relative 
to the quantity of cyclosporin employed such that an "oil-in-water 

20 microemulsion pre-concentrate" , e.g. composition capable on addition 

to water, e.g. in a ratio of at least 1:1 p. p. v. (composi tion: H^O) of 
providing a system comprising a dispersed or particle phase of which 
the individual particles have a size of less than 2,000 A, preferably 
of from about 100 to about 1,000 A is obtained. 
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The preferred cyclosporin in relation to the compositions of the 
invention is Ciclosporin. A further preferred cyclosporin to which the 
teachings of the present invention are applicable is 
[Nva]2-Ciclosporin, also known as cyclosporin G. 

The following examples are illustrative of compositions in accordance 
with the present invention. Examples 1 and 2 illustrate the 
preparation of compositions in oral unit dosage form, suitable for 
use, e.g. in the prevention of transplant rejection or for the 
treatment of autoimmune disease, e.g. any of the autoimmune diseases 
or conditions hereinbefore described, on administration of from 1 to 5 



10 
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-it dosages/day. Example 3 illustrates the preparation of 
compositions for topical application suitabl/f 

atopic or contact .er.atitis, psoriasis oT ^JT'^'l' ^ ' 

at the desired site of therapy, e.,. der.atitidi I, 

psoriatic lesion or to the scalo .r 1 'reaction or 

, • scaip, at regular interval.; o n- 

tvice or three times per day. nervals, e.g. once, 

The examples are described with oart-in.n 

appropriate cyclosporin I„ „ , "'"""'i employing any other 

"-.orin in t. a.o.t as :::::::^Z:::;ZJT'' - 
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EXAJKPLE 1 

Preparation of oral dosage forms: "oil-in-vater microemulsion 
pre-concentrate" type: 



1.1. COMPONENT QUANTITY (mg/capsule) 
Cyclosporin (e.g. Ciclosporin) 50.0 
(1.1) Glycofurol 75 180.0 
(2.1) Miglyol 812 90.0 
(3.1,1) Cremophor RH 40 180.0 

TOTAL 500,0 



The cyclosporin is dissolved in (1.1) with stirring at room 
temperature and (2.1) and (3.1.1) are added to the obtained solution, 
again with stirring. The obtained mixture is filled into a size 1 hard 
gelatin capsule and sealed using Quali-Seal technique. 

The following compositions may be prepared analogously for filling 
into size 1 or 2 hard gelatin capsules: 

1.2. COMPONENT 

Cyclosporin (e.g. Ciclosporin) 
(1.1) Glycofurol 75 
(2.1) Miglyol 812 
(3.1.1) Cremophor RH 40 

TOTAL 



QUANTITY (mg/capsule) 

50.0 
180.0 

78.0 
192.0 
500.0 



10 
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1-3. COMPONENT 

Glvcofurol 75 

o ^^ w , 200.0 
i^-i; Mlglyol 812 

(3-1.1) Nikkol HCO-40 

Ethanol* 

Ascorbylpalmi tate** 



60.0 
120.0 
19.0 
1.0 



TOTAL ^,50.0 



*Co-solvent (hydrophilic phase) 
**Antioxidant 



15 



1 ■ • COMPONENT 



(1) 
(2.1) 

(3.1.7) 



20 



Cyclosporin (e.g. Ciclosporin) 
Glycofurol 75 
Miglyol 812 
Leci chin 

TOTAL 



QUANTITY (mg/capsule) 
50.0 
100.0 
75.0 
_ 75.0 
300.0 



1.5. 



25 



COMPONENT 



(1.1) 
(1.2) 
(2.1) 
(3.1.1) 



30 



Cyclosporin (e.g. Ciclosporin) 
Glycofurol 75 

Propyleneglycol 
Myi-itol 318 

Cremophor RH 40 
BHA* 

TOTAL 



QUANTITY (mg/capsule) 
100.0 
260.0 
50.0 
100.0 
340.0 
5.0 



855.0 



*Anti-oxidant 
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1.6. COMPONENT QUANTITY (mg/capsule) 

Cyclosporin (e.g. Ciclosporin) 50.0 

(1.2) 1,2-Propyleneglycol 68.0 

(2.1) Miglyol 812 68.0 

(3.1.1) Cremophor RH 40 250.0 

(3.2.5) Glycerol monooleate* 24.0 

TOTAL 460.0 



10 



1.7. 



15 



COMPONENT 

Cyclosporin (e.g. Ciclosporin) 
(1-2) 1,2-Propyleneglycol 
(2.1) Miglyol 812 
(3.1.1) Cremophor RH 40 
(3.2.5) Glycerol monooleate* 

TOTAL 



QUANTITY (mg/capsule) 

50.0 

68.0 

24.0 
250.0 

68.0 
460.0 



1.8. 
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25 



COMPONENT 

Cyclosporin (e.g. Ciclosporin) 
(1.2) 1,2-Propyleneglycol 
(2.1) Miglyol 812 
(3.1.1) Cremophor RH 40 
(3.2.5) Glycerol monooleate* 

TOTAL 



QUANTITY (mg/capsule) 
100 .0 

75.0 

25.0 
150.0 
150.0 
500.0 



30 



1.9. COMPONENT 

Cyclosporin (e.g. Ciclosporin) 
(1.2) 1,2-Propyleneglycol 
(2.1) Miglyol 812 
(3.1.1) Cremophor RH 40 
(3.2.7) Generol 122 E16* 

TOTAL 



35 



QUANTITY (mg/capsule) 

50.0 
200.0 

50.0 
150.0 

50.0 
500.0 
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1.10. COMPONENT 

r,,.-, . QUANTITY (mg/capsule) 

cyclosporin (e.g. Ciclosporin) 50.0 
(1-2) l>2-Propyleneglycol 
(2.1) Miglyol 812 



(3.1.1) Cremophor RH 40 
(3.2.7) Generol 122 E25* 

*Co-surfactant 



75.0 
75.0 
230.0 
50.0 



TOTAL 500.0 



10 Compositions 1.1. i o 1 fi i 

equivalent amount. '^anscutol m the same or 

15 Equivalent compositions to 1 1 to 1 s 

the 50m. amount of cyclosporin with 5^20 'inT"' ^^^'^^^"^ 
Ciclosporin) the quantities of thl " ' cyclosporin (e.g 

composition remain... ! ° ""^^"^"^ components for each 



composition remaining as indicated. 
EXAMPLE 2 

Preparation of oral dosage foro^: thickened -oil in v ^ 
».acroe.ulsion pre-concentrate" type: -^^-n-vater 

2.1. 



COMPONENT 
vJ-'i; Glycofurol 75 

(2 1^ M- -. . ^SO.O 
v-i-i; Miglyol 812 

^.J.x.j.; Cremophor RH 40 

(L 0^ V, 180.0 
^4.^) Methocel KlOO 

100.0 



Ciclosporin and (l.i) to (3 i n 

obtained mixture .i.d holge:::.:!; ^ rl '^^T ' 

^nto size 2 hard gelatin capsules. ^^^^^^ 
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The following composition may be obtained analogously: 



2.2. COMPONENT QUANTITY (mg/capsule ) 

Cyclosporin (e.g. Ciclosporin 50.0 

5 (1*1) Glycofurol 75 180.0 

(2.1) Higlyol 812 90,0 

(3.1.1) Cremophor RH AO 180.0 

(A,6) Aerosil 200 9.0 

(A. 2) Methocel KlOO 100.0 

10 TOTAL 609.0 

2.3. COMPONENT QUANTITY (mg/capsule) 

Cyclosporin (e.g. Ciclosporin) 100.0 

(1.1) Glycofurol 210.0 

15 (2.1) Myritol 318 90.0 

(3.1.1) Nikkol HCO-60 170.0 

(A. 2) Klucel EF . 30. q 

TOTAL 600.0 



20 

Equivalent compositions to 2,1 to 2.3 can be prepared replacing the 
Glycofurol component vith Transcutol in the same or equivalent amount. 



25 EXAMPLE 3 



Preparation of topically applicable form: "oil-in-vater microemulsion 
pre-concentrate" type: 

30 COMPONENT ^ BY WEIGHT ' 

Cyclosporin (e.g. Ciclosporin) Q.l 
(1.1) Glycofurol 50.0 
(2.1) Miglyol 812 16.6 
(3.1.1) Cremophor RH 40 33 3 

The above composition is prepared analogously to example 1. An 



35 



44 - 



10 



20 



25 



30 



equivalent composition is obtained on replacement of the Glycofu„, 
component .U, T„nse„t„l. TK. „„,„.ti„„ ma. .e made " 
cream. or the U.e combination „itb further a.d.t. e V ^ 

^^-^ocouo. thiccnin. a.ents, paraffins etc... as bereinbe;ore^- 

Utility of compositions in accordancP ui rh ^K • 

- — - p:rio:::r:r;r : 

J^st compositions 



15 COMPOSITION I as per example 

COMPOSITION II 
COMPOSITION III 
COMPOSITION IV 
COMPOSITION V 



1.1 
1.2 
1.6 
2.1 
2.2 



t*) lestmethod 
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Groups of 8 beagle dogs (male, ca. ll-13k^, .r. . 

^ecei.e no food vUbln IS Hours of a.mLut^ or^tt!::""^ 

composition but are allowed fr^c . 

. allowed free access to water until 

i-i-cti access to food and water rhro^ k« 

Of test composition. .dminis trat ion 

2ml blood samples (or 5ml for the blankl 
saphena and collected in 5ml plast Is 

-IS-in. (blan.,. 30ml„. , and , f TT""" ^ 

hours post administration. Bio d salp ' ' ' " 

pending assay " -""C 
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Blood samples are analysed by RIA. Areas under the blood drug 
concentration versus time curves are calculated by the 
trapezoidal rule. Analysis of variance is performed with respect 
to AUC (area under curve), Cmax (maximum concen tat ion) and Tmax 
(time of maximum). 



c) Results 



Calculated average AUC (in ng hv./ml'^) and Cmax (in ng/ml'M 
values from typical trial runs are shown in the following table, 
together with calculated variation in response between test 
animals receiving the same composition (CV). 
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COMPOSITION 




] 

AUC 

(0-24h) 


CV (%) 




Cmax 


CVZ \ 


I 




2969 


46,1 




655 


42.4 1 


II 




3315 


35.9 




606 


29.0 1 


III 




3392 


33.0 




623 


25.0 1 


IV 




4010 


35.1 




756 


1 

30.0 1 


V 




2769 


27.8 




469 


21.7 1 

L_,., f 
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As will be seen from the above table, compositions in accordance vith 
the invention exhibit high bioavailability (AUC and Cmax.) coupled 
vith relatively low variability in subject response both for AUC and 

2Q Cmax. 

Comparable advantageous results may be obtained employing other 
compositions in accordance with examples 1 and 2 herein, in particular 
the compositions of example 1, 

The advantageous properties of the compositions of the invention on 
oral administration may also be demonstrated in clinical trials, e.g. 
performed as follows: 
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T.ial .„y«.s ..e .,uU vol„„t«r=, professionally .ducac.d 

»ale3 of 30 to 55 years. Trial gro.ps suitably co.pris. 12 

subjects. 

The folloving inclusion/exclusion criteria are applied- 
Inclusion: Normal screening ECG; normal blood-pressure "and he . 
body weight = 50-95kg ^^^""^ "^^^^^ 

excr.t.on or safety, sy™pto.s of a signifieant clinio.l Illness in th 

the entire course of the study; administration of anv dr,„ . 
have a vell-defined potential toxicity to . ■ ^ " 

the previous 3 month,- ^ ■ - " = "^J--^ "6" system .ithin 

With „ e ve K 7^^'""°" in-stigational dru. 

alcohol abuse o o 50 7 "^'"^ "^^ " 

pe.iod, adver e r ; e nlr ^ 

reaction or hypersensitivity; historv nf .ii 
requiring drug therapy; Hep. -B/HIV-posi tive. 

Complete physical examination and ECG is performed pre- and 

fasting glucose; ' ^^^^^^^^ <^°"nt and 

Seru./plasn,a - total protein and electrophoresis, cholesterol 
triglycerides, Na* , K* , Fe- , Ca*- CI- • • 

SCOT, SGPT GT alW. • I ^-^atinine, urea, uric acid. 

, ouri, -oi, alkaline phosDhata«;p l • •. . 

Urine nH m-: nu • °spnatase, total bilirubin, a-amylase: 

sedLent "-Hrocytes, Ketone bodies, 

-eatinine clearance is also determined l-„o„th prior to trial entry. 

Subjects each receivp t-i-i^i • . 

Lticeive trial compositions in rar,^^ • 
Compositions are pH™,- • . randomised sequence. 

K L^ons are administered orally, onr« 

cyclosporin, e ^ cid • ^ °f 150mg 

in, e.g. Ciclosporin, and at least ^A a 

least 14 days are allowed 
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between each administration. 

Administration is performed in the morning after an overnight fast of 
lOhrs. with only water allowed. Only caffein-free beverages are 
permitted within the 2Ahr. period following administration. Subjects 
are not allowed to smoke within the 12hr, period following 
administration. Subjects receive a standardised lunch A hrs. following 
administration. 

Blood samples (2ml) are taken 1 hr. prior to administration and 
post-administration at 0.25, 0.5, 1, 1.5, 2, 2,5, 3, 3-5, 4, 4.5, 5, 
6, 9, 12, 14, 24, 28 and 32 hrs.. For determination of creatinine 2ml 
blood samples are taken immediately prior to administration and at 12, 
24 and 48 hrs. post-administration. Samples for cyclosporin 
determination are collected in two EDTA coated polystyrene tubes (1ml 
each) at each time point and are deep frozen at -20°C after gentle 
agitation. Cyclosporin is assayed in whole blood using RIA with 
specific and/or non-specific MAB assay - detection limit in both cases 
= ca. lOng/ml. 

In one such trial COMPOSITION I above in accordance with the invention 
(hard gelatin encapsulated form) is compared with COMPOSITION X. 

COMPOSITION X [COMPARATIVE (ART) CQHP05ITI0N1 

Unit dosage form (soft gelatin capsule) comprising 



Ciclosporin 
Labraf il. . . 



.50mg 
150mg 
.50mg 
213mg 



Ethanol 



Maize oil 



Total 




(=r current Sandimmun oral, drink solution) 
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In a trial performed in this manner a bioavailability level of 1A9.0Z 
(±A8) is recorded for COMPOSITION I as compared vith COMPOSITION x" 
(for which bioavailability achieved is set as lOOX) . AUC values (0-32 
hrs. ng.h/ml) and Cmax. values (ng/ml) established for COMPOSITION I 
are 2992 (,627) and 882 (^18) respectively as compared with 2137 
(±606) and 515 (±180) for COMPOSITION X. 

Figs. Ill and IV attached provide superimposed graphical 
representations from such a trial of whole blood Ciclosporin 
concentrations recorded for all 12 trial participants following single 
oral administrations of COMPOSITION I (Fig. Hi) ^nd COMPOSITION X 
(Fig. IV), each in an amount providing a Ciclosporin dosage of 150mg 
as determined by specific monoclonal RIA. Blood concentration (in ' 
ng/ml) is recorded vertically, and time (in hrs.) horizontally. 

comparison of Figs. Ill and IV clearly demonstrates the marked 
reduction in variability of inter-subJect response with respect to 
bioavailability parameters recorded, on administration of COMPOSITION 
I as compared with COMPOSITION X. The determined coefficient of 
variation ((standard deviation/mean value) . lOQ] .^h respect to 
cmax. for COMPOSITION X is 35^ as compared with a value of only 20r 
for COMPOSITION I, 

Similar or equivalent results may be obtai;.ed following oral 
administration of other compositions in accordance vith the invention, 
e.g. as herein described in the examples, in particular the 
compositions of example 1. 



30 



35 



IN VIVO TESTING FOR TOPICAL FORMS 

ALLERGIC CONTACT DERMATITIS TEST IN THE GUINEA PIG 

Guinea pigs (Hartley, male, A00-500g) are sensiti<.oH k 

50ul n sy niMc-n • sensitised by application of 

Shaven, left and .aght £U„k. This second =halle„se exposure 
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induces an allergic inflammation, leading to reddening and cellular 
infiltration (thickening) of the skin. Test composition (e.g. in 
accordance with example 3 above) in an amount of from 200-250mg is 
applied with a spatula to the DNFB treated area of the right flank, 
g The left flank is similarly treated with placebo as control. 

Application of test composition/placebo is effected 5x at intrvals of 
20 mins., 8 hrs., 2A hrs., 32 hrs., and 48 hrs,, after the challenge. 
Skin thickness at the site of application is determined before each 
application, and again 8 hrs. after the last application, by raising 
the skin into a fold and measuring the thickness of this. Degree of 
reddening or inflammation is also estimated visually on a scale of 
from 0 to 4. Efficacy of test preparation in preventing inflammatory 
response is determined by comparison with results recorded for placebo 
treated flanks. 

15 

In the above test method substantial reduction in skin thickening as 
compared vith placebo are achieved following first application of test 
composition, e.g. in accordance with example 3 continuing throught 
treatment until completion of the experiment. 
20 T^e following results are recorded for the composition of example 3 
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1 i 1 

TIME AFTER | | 
CHALLENGE (HRS) | 8 | 24 


32 


48 


1 

56 


X INHIBITION OF | | 
SKIN THICKNESS / | 56 | 68 
US PLACEBO 1 1 
CONTROL 1 1 
L___ I 1 


76 


75 


73 
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CLAIMS 

1. A pharmaceutical composition comprising 
a cyclosporin as active ingredient, 

1) a hydrophilic phase, 

2) a lipophilic phase, and 

3) a surfactant, 

which composition is an "oi 1-in-vater microemulsion 
pre-concentrate" . 

2. A composition according to claim 1 vherein the hydrophilic phase 

(1) comprises 

1.1) a pharmaceutically acceptable C,_3 alkyl or tetrahydrof urf uryl di 
- or partial-ether of a mono - or poly-oxy-alkanediol comprising 
from 2 to 12 carbon atoms. 

3. A composition according to claim 2 vherein 

1.1) is diethylene glycol monoethyl ether or tetrahydrof urf uryl alcohol 
polyethylene glycol ether. 

A. A composition according to claim 1 vherein the hydrophilic phase (1) 
comprises 

1.2) 1 , 2-propylene glycol. 

5. A composition according to any one of claims 2 to 4 vherein the hydro- 
philic phase (1) comprises a C,., alkanol as additional hydrophilic 
phase component. 

6. A composition according to claim 5 wherein the C,_, alkanol is ethanol. 

7. A compostion according to claim 5 or 6 vherein the hydrophilic phase 
(1) comprises less than 50 % of weight of said C,., alkanol. 

8. A composition according to any one of claims 2 to 4 wherein the hydro- 
philic phase (1) is free of C^.s alkanol. • 



A composition according to any one of claims 1 to 7 wherein the lipo- 
philic phase (2) comprises a fatty acid triglyceride. 



A composition according to claim 9 wherein said fatty acid triglyceride 
is a caprylic-capric acid triglyceride. 

A composition according to any one of claims 1 to 10 wherein the 
surfactant (3) comprises a polyoxyethylene glycolated natural or 
hydrogenated vegetable oil. 

A composition according to any one of claims A to 10 wherein the 
surfactant (3) comprises a surfactant and a co-surfactant. 

A composition according to claim 12 wherein the surfactant (3) • 
comprises a polyoxyethylene glycolated natural or hydrogenated 
vegetable oil as surfactant and a monoglyceride as co-surfactant. 



A composition according to any one of claims 1 to 13 comprising from 
0.1 to 35 Z by weight of cyclosporin based on the total weight of the 
compos i t ion. 

A composition according to any one of claims 1 to 14 for oral admini- 
stration. 



A composition according to claim 15 comprising from 5 to 20 Z by 
weight of cyclosporin. 

A composition according to claim 16 comprising from 5 to 15 % by weight 
of cyclosporin. 

A composition according to any one of claims 15 to 17 wherein the 

lipophilic phase (2) is present in an amount of from 2 to 45 % by 
weight based on the total weight of the composition. 



A composition according to claim 18 wherein the amount is from 10 to 

30;;:. 



- 52 - 



10 



15 



20. A composition according to any one of claims 15 to 19 wherein surfac- 
tant (3) is present in an amount of from 20 to 90 X by weight based on 
the total weight of the composition. " 

21. A composition according to any one of claims 15 to 20 wherein the 
hydrophilic phase (1) comprises a component (1.1) as defined in claim 2 
or 3 . 

22. A composition according to claim 2, wherein (1.1) is present in an 
amount of from 15 to 85 % by weight based on the total weight of the 

composition. 

23. A c„.po=i,l„„ ac=or.i„g to clal. 22 vh«ei„ th. 30 

304 by weight. 

2.. A composition according to any one of clai„. 21 to 23 vhe„in ,h. lipo- 
phU.c phase (2) and (1.1, a« present in . ,atio „£ 1 , 0.75 to 

10 p, p.w, 

20 25. A composition according to claim 24 wherein the ratio is 1 : 0 75 to 

^ p.p.v- 

26. A composition according to any one of claims 21 to 25 wherein surfac- 

25 ■ r " °' ''^^^ " ^° «° -i^ht based on 

'^o^a- weight of the composition. 

27. A^composition according to claim 26 wherein the amount is from 25 to 

30 28. A composition according to any one of claims 15 to 20 wherein the 

hydrophilic phase (1) comprises (1.2) 1 , 2-propylene glycol. 

29. A composition according to claim 28 wherein n 9^ .-c 

wiitirein ^1.2; is present in an 
amount of from 3 to 45 X by wei«rhr hoo ^ . 

35 .... ^ ^^^"^ °" total weight of the 

■53 composition. ^ ^ 
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30. A composition according to claim 29 wherein the amount is from 5 to 
30%. 



31. A composition according to any one of claims 28 to 30 vherein the 

5 cyclosporin and (1.2) are present in a ratio of 1 : 0.1 to 20 p. p. v. 

32. A composition according to claim 31 vherein the ratio is 1 ; 0.5 to 
3 p . p - V, 

10 33. A composition according to any one of claims 28 to 32 vherein the lipo- 
philic phase (2) and (1.2) are present in a ratio of 1 : 0.15 to 
6 p . p . V . 

34. A composition according to claim 33 vherein the ratio is 1 : 0.5 to 
15 3 p . p . V. 

35. A composition according to any one of claims 28 to 34 vherein sur- 
factant (3) is present in an amount of from 40 to 75 X by weight based 
in the total weight of the composition. 



20 



25 



30 
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36. A composition according to any one of claims 28 to 35 vherein the 
cyclosporin and surfactant (3) are present in a ratio of 1 : 3 to 
8 p. p. V. 

37. A composition according to any one of claims 28 to 35 vherein the 
surfactant (3) comprises a surfactant and a co-surfactant as set forth 
in claim 12 or 13 and vherein said surfactant and co-surfactant are 
present in a ratio of from 2 to 15 : 1 p. p. v. 

38. A composition according to claim 2 or 3 vherein the relative proportion 
of components (1.1) : (2) : (3) lies vithin the area (A) defined by 
line (a) of accompanying Fig. I. 

39. A composition according to claim 38, vherein the relative proportion 
lies vithin the area (B) defined by line (b) of Fig. I. 
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AO. A composition according to claim 4, wherein the relative proportion of 
components (1.2) : (2) : (3) lies within the area X defined by line x 

of accompanying Fig. II. 

41. A composition according to claim 40, vherein the relative proportion 
lies within the area Y defined by line y of Fig. n. 

42. A composition according to claim 41. vherein the relative proportion 
lies within the area Z defined by line z of Fig. II. 

43. A composition according to any one of claims 1 to 42 for oral admini- 
stration and in unit dosage form. 

44. A composition according to claim 43 in soft or hard gelatin encapsu- 
lated form. 

45. A composition according to claim 43 or 44 comprising from 5 to 200 mg 

cyclosporin/unit dosage. 

46. A composition according to claim 45 comprising from 15 to 100 mg 

cyclosporin/unit dosage. 

47. A composition according to claim 46 comprising from 20 to 100 mg 

cyclosporin/unit dosage. 

48. A pharmaceutical composition comprising a cyclosporin as active 
ingredient, (1) a hydrophilic phase. (2) a lipophilic phase. (3) a 
surfactant and water, which composition is an oil-in-water micro- 

emulsion. 

49. A composition according to claim 48 vherein components (1), (2) and/or 
(3) are as defined in any one of claims 2 to 12. 

30. A co„p„si<io„ according to any one of cUi.s 1 to 13. 48 and «9 co^p.i- 
=.n, ..o™ 0.05 to 15 . by w.lg.t cyclosporin based on the tot.l vei^h! 
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of the composition in a form suitable or convenient for topical appli- 
cation . 

51. A composition according to claim 50 comprising from 0.1 to 10 % by 
weight cyclosporin. 

52. A composition according to claim 50 or 51 in flovable form, in the form 
of a powder, in the form of a topically applicable spray or in the form 
of a cataplasm, poultice or transdermal patch. 

53. A composition according to claim 52 in the form of a gel, cream, paste, 
ointment or tincture. 

54. A composition according to any of claims 1 to 53, wherein the cyclo- 
sporin is Ciclosporin. 

55. A composition according to any of claims 1 to 53, wherein the cyclo- 
sporin is [Nva] ^-Ciclosporin. 

56. A composition according to claim 1, substantially as hereinbefore 
described, in particular with reference to any one of examples 1.1 to 



57. A composition according to claim 50, substantially as hereinbefore 
described, in particular with reference to example 3- 



2.3. 



Dated this 14th day of September, 1989. 
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